venous pressure catheter was noted in the right atrium and superior vena cava on a routine postoperative chest x-ray film.
The author believes that one should attempt to snare embolized central venous pressure catheters at their proximal end, as in the second and third extraction maneuvers in case 1 (Fig 2 ) . Total entrapment of this end, which is usually quite sharp (Fig l ) , prevents possible laceration of delicate structures upon withdrawal. A large loop (Fig 2B) may be difficult to extract. However, one should not let a catheter loose after having captured it, if the catheter is grasped in or about the middle, forming a small loop which can be easily extracted. Here, both ends are trailing on removal, protecting the vessel walls.
The hazards of abandoning intracardiac foreign bodies to their own fate include arrhythmias, infection, perforation, myocardial damage, aneurysms, thromboembolism, and death.1+3+' Because thoracotomy carries an increased risk of morbidity and mortality, and also with this an extended basis for medicolegal damages, one must strive to remove the foreign body quickly, easily, and safely. I believe that the delicate, straight filiform tip added here to the Dormia ureteral stone dislodger adds to the speed and ease of insertion of this catheter through a venous cutdown and possibly through a sheath introduced percutaneously. The delicate filiform tip has typical cardiac-catheter memory and can be preformed to overcome obstructions encountered dining passage of the catheter. Preforming the tip of the catheter without a filiform tip may damage the helical basket, which is enclosed during introduction. This delicate filiform tip also overcomes the objections raised by Bloomfield3 and Block:5 there is less risk of perforation of the heart and blood vessels. This modification, therefore, adds to the safety of the apparatus. Thus, the Dormia helical-basket design has established itself as a reliable and useful intracardiac ~n a r e ,~,~ and the addition of a delicate filiform tip makes it even more useful. The present study was undertaken to ascertain the feasibility of using a 25-gauge needle for arterial punctures. A total of 11,500 arterial punctures were performed over the past four years by this technique without any major complication. Repeated arterial punctures were well tolerated by all patients, and the necessity for indwelling arterial catheters was almost totally eliminated during this period of study.
D
uring the past decade, the measurement of arterial pH, oxygen tension (PaO,), carbon dioxide tension (PaCO,), and bicarbonate levels has become routine in the proper management of patients with various cardiorespiratory and metabolic disorders. During the past three years, we have utilized a technique that is simple, safe, and almost completely painless. Even in patients with respiratory failure who previously had required arterial cannulation, this procedure has negated the use of indwelling arterial catheters. Most institutions without house officers can easily train their respiratory technicians or therapists in this A small arterial kit is used for the collection of arterial blood. The kit consists of a 5-ml glass syringe, a 1-ml vial of heparin (1,000 units/ml), a 25-gauge #-inch needle, an Heparin is aspirated into the glass syringe to moisten the internal surface of the syringe and fill the small needle.
Either the radial artery or brachial artery is chosen for the site of arterial puncture.
For brachial arterial puncture, the arm is fully extended with a towel placed under the elbow. The brachial artery is palpated, and the artery is penetrated at a 45. to 80. angle with a smooth but firm entry (Fig 1) . No local anesthesia is necessary. Because of the small size of the needle, the syringe barrel will not be forced back by the pressure in the artery. However, entry into the artery is almost always noted by the evidence of blood in the needle and the tip of the syringe (Fig 2) . With firm but gentle aspiration, 2 ml of blood is withdrawn into the b a d of the syringe. In the event that any air bubbles have entered the syringe, these are immediately evacuated; and the syringe is capped, placed in ice, and immediately brought to the blood gas laboratory.
The same technique is used for radial arterial puncture, with the wrist hyperextended and entry made at 45-to 60.. Femoral arterial puncture has been utilized in less than 1 percent of all arterial punctures. After the needle is removed, the puncture site is compressed for two minutes.
Over the past four years, 11,500 arterial blood samples for gas analysis have been obtained by the technique described. Approximately 1 percent (130) of these specimens were venous in origin, easily recognized, and thereby discarded. Fifty patients had simultaneous ar-FIGURE 2. Entry into artery is identified by small amount of blood in needle of syringe.
terial punctures using a %-gauge needle and a 21-gauge needle; the results were virtually identical as far as pH, PaO,, and'PaC0, were concerned. Sixty specimens were obtained without difficulty from children below the age of ten years. Approximately 75 percent of the specimens were obtained by our respiratory therapists and technicians, the other 25 percent being obtained by physicians. In only nine instances was the %-gauge needle felt to be too short to penetrate the brachial artery; in no case was it too short for radial arterial puncture. The 21-gauge n-eedle was used in 19 instances during this period of time. Virtually all of the samples are obtained in less than two minutes and most in less than 60 seconds.
During this three-year study period, there were no known complications, such as ischemia, embolism, neuromuscular deficits, or infection. There were few cases of hematomas. One hundred fifty patients required more than 12 arterial punctures, with 15 patients requiring more than 20 arterial punctures. Four hundred patients required more than six arterial punctures. In these patients, .there also were no complications as listed above.
The measurement of arterial blood gas levels has become a most important determination in the treatment and follow-up of patients with cardiorespiratory and metabolic disorders. The procedure is not difficult and can easily be taught to various paramedical personnel. In fact, many institutions now have the majority of arterial punctures performed by either respiratory technicians or laboratory personnel. Our technique utilizes a very small needle which we believe does not detract from its accuracy but is considerably less painful, requires no local anesthetic, and is essentially free of major complications, even after multiple arterial punctures. Also, since a smallbore needle is utilized, the artery need be compressed for only two minutes, thereby requiring less time for paramedical personnel to be alongside the patients. This technique does require slightly more skill in the art of arterial puncture, especially during the withdrawal of blood from the artery. Firm but gentle pressure is needed to withdraw the blood and to avoid air bubbles entering the syringe barrel. Entry into the artery is noted by the presence of blood in the needle and bottom of the syringe: No local anesthetic is needed, as often is required &ith larger-bore needles. Patient cooperation is excellent, and during this study, there was not one adult patient who refused to have this test performed. Prior to this technique the author frequently had patients who objected to the use. of larger-bore needles, especially without local anesthesia. We believe that arterial puncture is much preferred over blood gas values obtained from a central venous catheter.' The latter technique, certainly more difficult, has more complications; and the results are not as accurate. This method also is rewmmended over the more common ' b e of larger-bore needles (20-gauge to %gauge). because of much less pain and the uncertainty of arterial damage with frequent insertions of the larger-bore needles.
The venous samples in this study were most often identified by the lack of appearance of blood in the needle and bottom of the syringe without aspiration. This fact is carefully noted. On a few occasions the results were clinically questionable, that is, the PaO, being so low or the PaCO, increased to a level so unexpected that a repeat study was immediately obtained and the correct results substituted.
Indwelling arterial catheters are important in certain circumstances, as, for example, during the very frequent blood gas measurements needed with lung lavage or in some patients with hypotension and a poorly palpable pulse. However, the routine use of indwelling arterial catheters is not advocated;5*6 although a recent study of 70 patients with battle casualties from Vietnam who had long-term arterial catheterization showed good results. The need for close monitoring of the "arterial line" to -avoid blood loss, in keeping the arm immobile so as to prevent the catheter from becoming dislodged, and the at least theoretic complications of ruptured or clotted arteries, large hematomas, and embolization are but some of the reasons that we feel repeated arterial punctures with the small-bore needle are advantageous. T he lungs have a dual arterial system, the greater being the pulmonary arterial and the lesser the bronchial arterial pathways. -Normally, the pulmonary arterial pathway supplies 98 percent of the pulmonary blood flow and the bronchial arteries the remainder.lJ Despite the fact that the bronchial arteries are probably the major source of oxygenated blood during fetal development, at birth they are still diminutive in size compared to the pulmonary arteries and do not sign&-cantly enlarge from that time on. Flow is roughly proportional to arterial size.= Increased bronchial arterial size and blood flow have been associated with acquired chronic pulmonary disease,' pulmonary sequestrati~n,~ arteriovenous f i s t~l a ,~ and several forms of congenital cardiac d i s e a~e ,~ particularly those with pulmonary stenosis. We report herein a case in which the upper lobe of the right lung received its arterial supply both from a large bronchial artery and an apparently normal pulmonary arterial system, despite a normal pulmonary parenchyma. Since, to our knowledge, this case does not appear to fit into any of the categories previously recognized, its clinical, radiologic, and surgical Endings appear to be a pertinent addition to the literature.
The patient was a four-year-old asymptomatic girl who was admitted for cardiac evaluation because of a murmur first noted when she was two years old. There was no history 04 congestive cardiac failure or of cyanosis.
On physical examination the patient was a healthy-appearing acyanotic girl in no distress. Her pulse was regular at a rate of 74 beats per minute; her blood pressure was 110/60 mm Hg, both in the upper and the lower extremities; and her temperature was normal. The thorax was symmetric. There was no precordial thrill, and the first and second cardiac sounds were normal. A grade 3/6 systolic-diastolic machinerytype murmur was heard maximally at the second right 'intercostal space parasternally. The murmur radiated over the entire right side of the thorax. No abnormal breath sounds were noted. There was no hepatosplenomegaly or clubbing. The pulses in the extremities were palpable and of equal quality. Auscultation over the various major systemic arterial areas revealed no bruits. Findings from the remainder of the physical examination were unremarkable.
Laboratory studies showed the hemoglobin concentration to be 13 gm/100 ml of blood. The total leukocyte count and the results of urinalysis were normal. The thoracic roentgenogram revealed a normal-sized heart. The only abnormality in 
